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2-Phenyl-3-(2-aminobenzamido)quinazolin-4(3H)-one
1 reacts with aldehydes, phenylisocyanate and chloro-
acetyl chloride to give 2-phenyl-3-(2-alkyllaryl-4-oxo-l,
2,3,4-tetrahydroquinaZolin-3-yl)quinazolin-4(3H)-ones 2,




Recently, we have reported the formation of 2-
phenyl-3-(2-aminobenzamido) quinazolin-4(3H)-
one 1 as one of the products in the reaction of 2-
phenyl-3,1-benzoxazin-4(H)-one and 2-aminoben-
zoyl hydrazine". In an alternate synthesis, 1 is now
prepared in 80% yield through benzoylation of 3-
amino-2-phenylquinazolin-4(3H)-one with 2-nitro-
benzoyl chloride in pyridine, followed by hydra-
zine hydratelRaney nickel reduction of the nitro
Note
group (Scheme I). The quinazolinone 1 is a gainful
intermediate, as it provides an easy access to N,N-
linked bisazaheterocyclics .: the precursors of nitro-
gen centred free radicals. We report herein the
synthesis of some novel quinazolinonyllbenzo-
diazepinonyl quinazolinones from 1.
The quinaiolinone 1 reacts readily with alde-
hydes (or arylideneanilines) in methanol/acetic acid
medium to yield 2-phenyl-3-(2-alkyllaryl-4-oxo-l,
2,3,4- tetrahydroquinazolin-3-yl)quinazolin-4(3H)-
ones 2. For example, the product formed in the
reaction of 1 and 4-methylbenzaldehyde (or 4-
methylbenzylideneaniline) was assigned the
structure 2-phenyl-3-[2-(4'-methylphenyl)-4-oxo-
1,2,3,4-tetrahydroquinazo lin-3-y l]quinazo lin-4(3H)-
one 2f based on spectral data, and its smooth con-
version to the dehydro derivative, 2-phenyl-3-[2-
(4'-methylphenyl)-4-oxo- 3,4-dihydroquinazolin- 3-
yl]quinazolin-4(3H)-one 3f. In the EI mass spec-
trum (70e V) of 2f, the highest ion peak was seen at
mlz 456. two a.m.u less than that of expected mo-
lecular ion (M+ 458). The base peak was at m/z 237
due to 2-(4'-methylphenyl)-2,3-dihydroquin-azolin-
4-(3H)-one), and other prominent peaks were at
mlz 236 [2-( 4-methylphenyl)quinazolin-4(3H)-
one], rnIz 222 [2-phenylquinazolin-4(3H)-one] at
m/z 119 (benzazetidinone). Apparently , the mo-
lecular ion undergoes 1,2-elimination involving N-
N bond cleavage. The tetrahydro nature of 2f was
(i)
(i) Py 1c: 16 hr (ii) N2H4H201 l::. 11 hr (iii) Ra - Ni 1 N2H4H20 1 RT
Scheme I
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also demonstrated chemically by converting it to 3f
in KMn04/acetone medium. The reaction of I with
aldehydes was extended to eighteen other alde-
hydes and, in each case, 2-phenyl-3-(2-alkyl/aryl-4-
oxo-I, 2, 3, 4-tetrahydroquin-azolin-3-yl)quinazolin-
4(3H)- one 2 was isolated and characterised, by
analogy (Scheme II, Table I). Use of arylidineani-
line facilitated the formation of 2 at room tem-
parature, and thus appears to be a better reagent
than the corresponding aldehydes. The two amine
nitrogens in 1 could also be bridged through C=O
by reacting with 3-chloro-phenylisocyanate in
ethanol. The IR spectrum of the product, 2-phenyl-
3-{2, 4-dioxo-l,2,3,4-tetra-hydroquinazolin-3-yl)quina
zolin-4(3H)-one 4 showed the presence of an am-
ide NH (3324 crn') and three carbonyls
(1696,1654 and 1643 cm'). In the IHNMR spec-
trum, the amide NH appeared as a broad singlet at
8 8.5. The molecule showed remarkable stability
under electron impact (70eV) as it permits record-
ing ~ (mlz 382) in 30% abundance. The base
peak is at mlz 160 corresponding to quinazoline-
4(3H)-2,4-dione.
Acylation of 1 with chloroacetyl chloride in di-
chloromethane gave the amide, 2-phenyl-3-(2-N-
chloroacetylaminobenzamido )quinazolin- 4(3H)-
one 5, which underwent dehydrochlorinative cycli-
sation to yield 2-phenyl-3-(2,5-dioxo-1H-l,4-
benzodiazepin-4-yl)-3,4-dihydroquinazolin-4(3H)-
one 6 in K2C03/acetone medium (Scheme - III).
When the reaction of 1 and chloroacetyl chloride
was conducted in dioxane/pyridine, 6 was obtained
directly. The methylene protons in 5 resonated at
4.2 as singlet. However, in 6 this signal resolved
into an AB quartet (83.95 and 4.4, J=15 Hz), sug-
gesting the non-equivalence of the two r,eminal
protons due to carbonyl anisotropy. The I CNMR
spectrum also displayed signals for the amide car-
(i)-
(i) RCHO (or RCH = NPh) I MeOH I AcOH (ii) KMn04 I Acetone If::;. (iii) ArNCO I EtOH If::;.
Scheme n
Compd R m.p. Yield
°C (%)
2a H 84' 81
2b CH3 201' 75
2c C2HS 232' 80
Table I - Characterization data of compounds 2, 3, 4 and 6
M+ IHNMR
m1z (8, ppm)
4 (d, IH, CH), 4.25 (s, IH, NH),
5.3 (d, JH, CH), 6.8-8.3 (m,13H, Ar-H)
1.1 (s,3H, CH3), 4.1 (s, JH, NH),
5.3 (d, 1H, CH), 6.8-8.3 (m, 13H, Ar-H)
396 0.7 (t,3H, CH3), 1.1 (m, 2H, CH2),
5.2 (s,IH, NH), 5.9 (s, 1H, CH),
6.7-8.2 (rn, 13H, Ar-H)
-Contd.
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0.8 (s,3H, CHJ), 1.1-1.4 (m, 4H, CH2-
CH2), 4.I(s,IH,NH), 5.4(s,I H,OH)
6.6-8.3 (m, 13H, Ar-H)
4.3 (s, IH, NH), 6.5 (s, IH, CH),
6.6-8.3 (m, 18H, Ar-H)
2.2 (s,3H, CHJ), 5.52 (s, IH, NH),
6.4 (s, IH, CH), 6.6-7.7 (m, 15H, Ar-H),
8.0 (d, J=7.5Hz, IH, 5'-peri-proton),
8.25 (d, J=7.5 Hz, IH, 5-peri-proton)
6.3 (s, I H, NH), 6.4-8.2 (m, 17H, Ar-H),
9.3 (s, IH, OH)
6.3 (s, IH, CH), 6.4-8.2 (m, 17H, Ar-H),
3.7 (s, 3H, -OCHJ), 5.2 (s, IH, NH),
6.4 (s, IH, CH), 6.6-8.3 (rn, 17H, Ar-H)
3.05 (s, 3H, OCHJ),
6.5-8.3 (m, 18H, CH, Ar-H)
2.8 (s, 6H, 2 x CHJ), 5.2 (s, IH, NH),
6.3 (s, IH, CH), 6.4-8.3 (m, 17H, Ar-H)
5.7 (s, IH, NH), 6.4 (s, IH, NH),
6.6-8.2 (m, 17H, Ar-H)
6.6 (s, IH, CH),
6.7-8.3 (m, I7H, Ar-H)
6.5 (s, IH, CH),
6.6-8.3 (m, 17H, Ar-H)
6.25 (s, I H, CH),
6.5-8.2 (m, 17H, Ar-H)
4.6 (s, I H, NH), 6.6 (s, 1H, CH),
6.7-8.4 (m,16H, Ar-H)
4.5 (s, IH, NH),
6.5-8.4 (m, 17H, CH, Ar-H)
4.5 (s, IH, NH), 6.6 (s, IH, CH),
6.0-8.3 (m, 16H, Ar-H)
1.25 (t, 3H, CHJ), 2.6 (q, 2H, CH2),
7.2-8.4 (m,13H, Ar-H)
2.2 (s, 3H, CHJ),
7.0-8.3 (m, 17H, Ar-H)
6.6-8.2 (m, 13H, Ar-H),
8.5 (s, IH, -CO-NH)
4.2(s, 2H, -CH2),
8.5 (m, 13H, Ar-H)
II(s, IH, NHCO)
11.9 (s, IH, CO-NH)
3.9-4.4 (dd, 2H, CH),
6.9-8.3 (m, 13H, Ar-H),
8.4 (s, IH, CO-NH);
Recrystallised from (a) Methanol, (b) Ethanol, (c) Benzene: Ethanol (8:2)
'HNMR : 2a, 2b, 2d, 2e, 2p, 2q, 2r, 3c, 4 and 6 were recorded in CDCIJ ; 2f, 2h, 2i, 2j, 2k, 2m, 2n, 20, 2r were recorded in
DMSO-d6; 2c, 2g, 21, 3f were recorded in CDCIJ + DMSO-d6.
iJCNMR of2c (CDClJ) : 89.0,24.4,72.9, 115.8, \20.4, 127.3, 128.1, 129.8, 130.2, 134.4, 135.1, 146.9
2f (CDCIJ + DMSO-d6) : dI9.4, 73.0, 111.1, 113.6, 118.9, 12S.I, \2S.6, 126.0, 126.7, 126.9, 127.1, 127.2, 128.4, 129.4,
131.7,133.0,133.4,138.1,144.8,147.6,154.1, IS7.7, 164.3
3c (CDClJ):8 9.8, 26.1,127.0,127.3,127.6, 128.S, 130.7, 135.6, 138.2
3f(CDCIJ + DMSO-d6): 819.1,118.1,118.2, 125.S, 126.6, 127.1, 128.9, 129.8,134.2,139.1,144.2, IS 1.5, 151.6, 157.3,
157.3
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Scheme ill
bonyl carbons at 8 170 and 168 like in diazepam'.
These data rule out the alternate isomeric structure
2-phenyl-3-(3, 5-dioxo-lH-l, 4-benzodiazepin-4-
yl)-3,4-dihydro quinazolin-4(3H)-one 7.
Further work to study the reactions of free radi-
cals generated from 2, 4 and 6 is in progress.
Experimental Section
Melting points are uncorrected. The IR spectra
were recorded. in KBr pellets on Shimadju 435 in-
strument, IH and l3C NMR spectra on Varian
Gemini-200 MHz spectrometer and mass spectra




(i) A mixture of 3-amino-2-phenylquinazolin-
4(3H)-one (0.47 g) and 2-nitrobenzoyl chloride
(0.4 mL) in pyridine (15 mL) was refluxed for 12
hr. Pyridine was removed under vacuum, and the
residue was poured in ice-cold water (50 mL). 2-
Pheqyl-3-(2-nitrobenzamido)quinazolin-4(3H)-one
separated out as an yellow solid, filtered, washed
with water (2x20 mL) and recrystallised from
methanol, m.p. 245°C, yield 96% .
(ii) To a mixture of 2-phenyl-3-(2-nitro-
benzamido )quinazolin-4(3H)-one (0.4 g) and Ra-
ney nickel (1 g) in methanol (15 mL), hydrazine
hydrate (3 mL) was added dropwise at room tem-
perature. After the addition was complete, the re-
action mixture was kept aside for 6 hr, and filtered
to separate the catalyst. Methanol was removed
from the filtrate under vacuum, and the residue was
washed with water (3x30 mL), recrystallised from





To a solution of 1 (O.lg) in methanol (10 mL)
and acetic acid (l ml.), the appropriate aldehyde
was added, and the mixture was refluxed on a
steam-bath for 3-5 hr. On cooling 2 was separated
out from the reaction mixture as a crystalline prod-
uct. It was filtered and recrystallised. The charac-
terization data of2 are given in Table I.
Method B
To a solution of 1 (0.1 g) in methanol (l0 mL)
and acetic acid (1 mL), the appropriate arylidine-
aniline was added, and the mixture was stirred at
room temperature for 15-20 min. The product that
separated out from the reaction mixture was identi-
cal to 2 obtained in method - A above.
2-Phenyl-3- (2, 4-dioxo-l, 2, 3, 4-tetrahydro-
quinazolin-3-yl)quinazolin-4(3H)-one 4. A solu-
tion of 1 (0.4 g) and 3-chlorophenylisocyanate (0.2
mL) in ethanol (25 mL) was refluxed on a steam-
bath for 10 hr. Excess solvent was distilled off un-
der vacuum, The remaining gummy substance was
triturated with pet.ether-benzene (9: 1) to yield 4, as
colourless solid, and recrystallised. Its characteri-




To a solution of 1 (0.5 g) in pyridine (0.4 mL)
and dry dioxane (20 mL), chloroacetyl chloride
(0.2 mL) was added dropwise with stirring at room
temperature for 10 hr. On pouring the reaction
mixture in cold water, solid separated out. It was
filtered, washed with water (3xlO mL), recrystal-
lised and characterised as 6. Its characterization
data are given in Table I.
Method B
(i) To a solution of 1 (0.4 g) in dichlo-
romethane (20 mL), chloroacetyl chloride (0.2 mL)
was added dropwise with stirring at room tem-
perature for 3 hr. 2- Phenyl-3-(2-N-chloro-
acetylaminobenzamido )quinazolin-4(3H)-one 5
was separated out from the clear solution. It was
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filtered, washed with water (2x30 mL) and recrys-
tallised from ethanol.
(ii) A mixture of 5 (0.3 g) and potassium car-
bonate (3 g) in acetone (30 mL) was refluxed on a
steam-bath for 8 hr. Excess solvent was distilled
off, and on addition of water to the residue, 6 sepa-
rated out as white solid. It was filtered, washed
with water and recrystallised from benzene-ethanol
(8:2) mixture.
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